Expression of the human gene encoding urokinase plasminogen activator receptor is activated by disruption of the cytoskeleton.
The transition of a stationary cell to a motile cell is associated with the breakdown of the cytoskeleton and expression of enzymes responsible for the degradation of the extracellular matrix. Reverse transcription PCR was used to address the question of whether disruption of the microfilament and microtubule systems is a signal for the increased expression of the urokinase plasminogen activator receptor (uPAR), a key molecule involved in extracellular matrix degradation. Disruption of the cytoskeleton of human fibroblasts with cytochalasin B (1 x 10(-5) M or 1 x 10(-7) M), colchicine (1 x 10(-5) M or 5 x 10(-7) M), or nocodazole (1 x 10(-6) M) resulted in major increases in the levels of uPAR mRNA with smaller increases in uPAR protein levels. Both cycloheximide and alpha-amanitin inhibited the increase in uPAR mRNA levels, demonstrating the requirement for the de novo synthesis of a short-lived protein for transcriptional activation. In contrast to normal fibroblasts, treatment of the metastatic cell line HT1080 with either cytochalasin B or colchicine produced little change in the high levels of uPAR mRNA expressed in these cells. These data suggest that cytoskeletal disruption may contribute to cell migration by signaling an increase in uPAR synthesis.